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Abstract. In the United Kingdom, small and medium sized enterprises (SMEs) account for approximately 99.9% of 
businesses, 60% of the working population and 47% annual turnover. However, despite the important contribution 
that SMEs make to the economy, this size of business remains under-researched with a significant gap in 
understanding how the disruption caused by flooding impacts on SMEs from the time at which a flood event occurs 




. Business continuity management is a recognised approach for enhancing 
organisational resilience to major disruptions (ISO 22301, 2012). However, this strategic approach to building such 
resilience in SMEs is under-explored in the literature with a limited range of empirical data to draw on. This paper 
presents an overview of an inter-disciplinary research 
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Furthermore, SESAME consists of four stands of research which bring together a number of disciplines including 
agent based modelling and simulation, flood modelling, business continuity management, economic modelling and 
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. In the United Kingdom (UK), recent years 
have seen businesses suffer significant losses in terms of 
interruption to operations and damage to property. 
Indeed, the Environment Agency (EA) estimates the 
financial cost of the 2007 and 2012 floods to UK 
businesses at approximately £740 million and £600 
million respectively [1]. Such losses are most acutely felt 
by Small and Medium Enterprises (SMEs) which, in the 
UK, account for 99.9% of private sector businesses, 60% 
of employment and 47% of annual turnover [2]. 
Importantly, in comparison to large businesses, SMEs 
have different vulnerabilities to flooding. For example, 
SMEs have limited resources and capabilities which they 
can bring to bear in preparing and responding to flood 
events than those of large businesses [3-4]. 
The UK's Engineering and Physical Sciences 
Research Council has funded three major projects, 
including the SESAME project [5], focussing on the 
research of innovative solutions to flood risk 
management. This paper provides an overview of the 
SESAME project  
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. More specifically, this paper presents progress on 
the four inter-related strands of research being conducted 
as part of the SESAME project: (i) developing and using 
agent based modelling, coupled with flood modelling, to 
simulate SME behaviours during and in the short-term 
aftermath of a flood event; (ii) understanding the 
behaviours of SMEs in relation to flooding, and why they 
do not tend to plan for floods and how these businesses 
cope when these events occur; (iii) assessing the financial 
impacts of SME flooding on the wider economy; (iv) 
understanding what stands in the way of long-term 
resilience-building in SMEs. 
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Figure 2. Agent-based modelling and simulation. 
3.1.1 Classifying businesses and organisations 
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National Land Use Database code 
Figure 3. Business/organisation by type (>1% share). 
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Figure 4. 2007 flood simulation of Tewkesbury. 
























9 I  

 	 43 33     11 K














 	 	 	 
	 





 Crown copyright and/or database right 2016. 
All rights reserved. 

Figure 5: VGE output for Tewkesbury flood, 22/07/07 (10am). 
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3.1.4 Attributes and behaviours of businesses 
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3.1.5 Agent interaction network 
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Figure 6: Sample output for an SME with mutual aid. 
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Figure 7: Sectoral breakdown of participant firms. 




















 	  










   < 


















	 	 	 
		   :	


























3.2.2 Emerging findings 
8













 	 "8   	    










  	      
 	 	 	







  	  
	  " 	 	 	 		






























 	  	
	 	 	 





























































































DOI: 10.1051/08011 (2016), 6E3S Web of Conferences e3sconf/201











 	 	   	 





 	 	  
  	 
 	    
  	







   
 	 
	 	







   
 















 	   	 









	   
  
 








	 	  	 		 	 	
  	  	 	 	
	
























 	 		 	
 	  	

























 	  		
	
  	  		 	 /"/8" 	















   	

 	   	  
 7	

   









































3.3 Economic impact analysis
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3.3.1 City scale modelling 
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3.3.2 Case study 
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4 Conclusions and further work 
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